Urinary surgery includes operative procedures of all degrees of severity upon patients who vary from the hale and robust to the frail, toxic, or nearly moribund. Furthermore, the kidneys are organs whose state, whether they be healthy or diseased, reacts upon all the functions of the body, and in urology the condition of the kidneys may be affected directly or indirectly by the operation or by the anasthetic.
muscle failure, and extensive degeneration of the liver from delayed chloroform poisoning) attention may be drawn to other risks which are not always recognized. Minor degrees of damage to the liver are probably more common than we realize [1] .
Albumin may be found in the urine for a day or two after chloroform anaesthesia in more than 10% of cases [2] , and it is reasonable to infer that damage has been caused to the secreting cells of the kidneys. The blood-pressure changes in chloroform aneasthesia are usually characterized by a fall in the systolic pressure and a rise in the diastolic pressure, with the result that the pulse-pressure during chloroform anesthesia is reduced. This reduction in the pulse-pressure may interfere, temporarily at least, with the filtration of fluids in the kidneys, and if the kidneys are inefficient there may be secondary disturbances in the body generally.
Ether is convenient and good muscular relaxation is readily obtained, but experience shows that in urinary surgery ether may cause damage. The albuminuria which sometimes follows ether anesthesia indicates that ether is a local irritant to the cells of the kidney tubules, and therefore that it may be harmful in the presence of inflammation of the kidney and in renal tuberculosis. Acute failure of the kidney function following operations for prostatic obstruction appears to be much more common after ether than after other less irritating general anesthetics. The elderly, toxic, and exhausted type of man, who is frequently seen in urological practice, may go through an operation under ether apparently in safety, but during the period of reaction which sometimes follows ether anaesthesia his condition may fail and he may sink in a few hours. When considering the effects of chloroform and ether, it is necessary to emphasize the important part which the duration of the administration plays in the after-effects. A short aniesthetic which lasts five or ten minutes is associated with saturation of the blood, but comparatively little ether is absorbed by the general tissues of the body. Recovery is rapid, aftereffects are mild or absent, and the possibility of harmful effects to the liver and kidneys is not great. On the other hand, if the ancesthetic is administered for more than half an hour, the tissues absorb large quantities of ancesthetic, they eliminate the drug very slowly, recovery is gradual and the kidney and liver cells are subjected to the effects of the drug for many hours. Sometimes one is able to detect the odour of ether in the breath for as long as forty-eight hours after the administration has ended. The employment of carbon dioxide after ether or chloroform appears, JULY-UROL. 1 therefore, to be good practice, for thus, by more rapid elimination, the possibility of prolonged action of the anwsthetic drug is reduced.
The changes in the blood-pressure with ether and chloroform affect the amount of the operative hemorrhage. The low pulse-pressure which is common in the presence of chloroform tends to reduce bleeding; for example the htemorrhage during suprapubic prostatectomy under chloroform is usually easily controlled, but recurrent ha3morrhage in the post-operative period initiated by the rising pulse-pressure is a very real danger. On the other hand we recall that the usual effects of ether anaesthesia are an initial rise of the systolic pressure followed by a gradual fall; at the same time the diastolic pressure drops quickly and the pulse pressure with ether an.%sthesia is greater than the normal. The dilation of the arterioles and the vigorous action of the heart tend to promote free h,%morrhage, which may be troublesome in the course of prostatectomy operations. However, the danger of recurrent haemorrhage is not great, for the post-operative pulse-pressure following ether is usually small. Nitrous Ioxide may be required as a short anwsthetic when passing a metal catheter or bougie in an adult, when sounding for stone, or possibly when inserting a Pessor tube. It is perhaps true to say that the nitrous-oxide-oxygen mixture as an anesthetic has scored its greatest triumphs in suprapubic prostatectomy. Usually the blood-pressute is not much affected, nitrous oxide is not injurious to the renal cells, the elimination of the drug is rapid, and after the operation one rarely sees that tendency to prostration which sometimes follows the administration of ether in such cases. By the addition of a small quantity of ether to the gas-oxygen mixture, while at the same time keeping the proportion of oxygen at a high level (at least 20%), cyanosis and congestion are avoided and the heart and vessels are spared from embarrassment. Moreover, a steady rhythm of adequate breathing is more easily maintained, and in practice it is found that satisfactory pre-operative distension of the bladder by water can be easily performed and the rectus abdominis muscles are relaxed sufficiently for careful and deliberate prostatectomy. This small amount of ether certainly bears no comparison with the very much larger doses of full open ether, and the truth of this is demonstrated by the rapid recovery of consciousness at the end of the administration.
Ethylene-oxygen produces a somewhat more profound type of anaesthesia than nitrous oxide-oxygen, but ethylene possesses two great drawbacks which have deterred anwesthetists in this country from employing it on the large scale. It has a most unpleasant smell, and the ethylene-oxygen mixture can be detonated at a comparatively low temperature with results which may easily be disastrous. When operating with diathermy machines, it is unsafe to employ mixtures of oxygen and ethylene, or oxygen and ether. In these cases chloroform and oxygen, or nitrous-oxide-oxygen, or local anesthetic methods are advisable.
Anoxwemia should, of course, always be avoided, but when giving gas-oxygen or ethylene-oxygen to patients whose kidneys are not efficient it should be borne in mind that asphyxia is particularly dangerous, because the activity of the renal cells is reduced to a serious extent by the deprivation of oxygen [3] .
Spinal analgesia has been employed on an extensive scale in urology, but it is not equally suitable for all cases, and among the wide variety of methods there is ample scope for judgment in choice and for skill in administration. The headache which sometimes follows spinal analgesia may be very distressing. I know of no certain means of preventing it; absolute quietness for forty-eight hours after the operation is, however, a wise prescription. Percaine in its various solutions seems to be standing the test of experience. In the surgery of the upper abdomen, the Howard-Jones method of infiltrating the intrathecal space through the second lumbar interspace with a large quantity of hypobaric percaine solution is particularly effective. The mebhod is valuable in operations on the kidney when the patient is in the lateral position. The light percaine solution then bathes the anterior and posterior spinal nerve-roots of the side which is uppermost, i.e. the side of the operation. For operations involving the anterior wall of the lower abdomen, the technique involves laying the patient on his face for ten minutes after the injection, a procedure which is very disturbing for elderly and nervous patients. For operations below the level of the umbilicus, I prefer to employ 2-3 c.c. of 1: 200 percaine solution in normal saline. This is diluted in a 20-c.c. syringe by withdrawing 6 to 8 c.c. of cerebrospinal fluid through a needle in the second lumbar space, and the nearly isobaric solution which is thus formed is reinjected. The patient can then be laid on his back without further disturbance, and analgesia is obtained up to a level just above the umbilicus.
The suprapubic method of prostatectomy has offered a field of great usefulness for spinal analgesia. Nevertheless, certain disadvantages should be borne in mind. Many patients are thoroughly upset by the fact that they are conscious, and, indeed, some of them feel very uncomfortable and ill. If we endeavour to dull the mental impressions, we are faced with the difficulty that most sedatives, whether morphine-scopolamine or a basal narcotic, may throw a load on the liver and the kidneys.
The disturbance of the blood-pressure which occurs under spinal analgesia, especially if the level of analgesia extends above the umbilicus, may be a double source of trouble. First, if the systolic pressure falls, the flow of blood through the glomeruli slows, and urinary secretion is reduced. Indeed, when the systolic pressure is below 40 mm. of mercury the secretion ceases [3] . In urinary surgery this may be a special source of danger, and the collapse which occasionally follows shortly after suprapubic prostatectomy under spinal analgesia may be attributed to the temporary cessation of the flow of urine resulting from the low blood-pressure. Secondly, in elderly patients, normal conditions of the arteries may give rise to trouble. Thus it is not uncommon in urological practice to be called upon to anresthetize 70-year-old men who are in fair general health, with a systolic pressure of 180 mm., and a diastolic pressure of 110 mm. In such a case, a high spinal ansesthetic might quite possibly reduce the systolic pressure of 130 mm., and the result of this failure of the pulse-pressure would be acute cerebral anemia and collapse. Cardiologists assure us that a high diastolic pressure requires a high systolic pressure, and that in order to estimate the systolic pressure which is necessary to maintain a satisfactory pulse-pressure we may use the formula S = 2D-20 [4] . Thus in the example which I have mentioned, as the diastolic pressure was 110 mm., good circulation could only be ensured with a systolic pressure of 2 x 110-20 = 200 mm. The need for caution when contemplating the administration of a spinal ancesthetic to a victim of high blood-pressure is clear. It is advisable that a good pulse-pressure should be ensured.
In addition to spinal analgesia, the other methods of local analgesia are specially applicable to urinary surgery. But before entering upon a review of these various methods I would remind you that some patients exhibit marked idiosyncrasy to cocaine and its derivatives, which usually manifests itself immediately after injection, that the addition of adrenalin is important in order to retain the drug in the area into which it has been injected, but that the injection of only 5 minims of adrenalin may produce an unpleasant sensation of cardiac disturbance, and furthermore, that during the subsequent processes of absorption of novocain from the tissues and of its excretion many people feel extremely uncomfortable. There is some justification, therefore, for assuming that the drugs employed in local analgesia have a direct action on the brain, the heart, the liver, and the kidneys. Experimental confirmation of these minor clinical effects is not, however, very satisfactory, for the effects are too small to be measured, and permanent injury is not demonstrable.
The surface anasthesia of mucous membranes is particularly applicable to the urethra, for catheterization and cystoscopy. Solutions of cocaine are the most effective but they are not trustworthy, as a considerable quantity may be absorbed through a wound or crack in the mucous membrane. I understand that at the Mayo Clinic a 1% solution of cocaine is commonly employed for cystoscopy when there is reason to believe that the mucous membrane is not cracked. Novocain solution is safe and convenient for cystoscopy, but despite its widespread use the analgesia certainly is not always complete. Percaine is more effective than novocain in its action as a surface anwpsthetic, but the general view is that cocaine is still the only completely effective agent.
The claim that borocain is a good surface anLesthetic has not received general acceptance L51.
The group of basal ana3sthetics includes avertin and the newer barbiturates. It should be remembered that these drugs are detoxicated by the liver and excreted by the kidneys. They therefore tend to overload an already embarrassed kidney. It has been pointed out that many of these drugs have a direct vasodilator effect which leads to an increased flow of blood through the kidney and that would tend to be beneficial to the renal excretory cells [6] . Of the basal narcotics perhaps avertin is the most reliable as an adjuvant with local analgesia.
In conclusion I would suggest that for patients with unsatisfactory blood-pressures and for prostatectomy in patients with inefficient kidneys, perhaps gas-and-oxygen offers the greatest help, but that for extensive and deliberate operations on patients whose kidneys are in fairly good condition, spinal analgesia with a basal anesthetic may be the method of choice.
Mr. E. W. Riches said that for surface anmesthesia of the urethra he had used 1:500 percaine for more than two years and had found it the most satisfactory of the local aneasthetics. Morphia before cystoscopy inhibited the secretion of urine and caused great delay in the efflux from each kidney, the observation of which was often the most important part of the investigation. He had used low spinal anwsthesia with 0-4 c.c. of 10% stovaine, as described by Hasler, extensively for endoscopic resection of the prostate, difficult cystoscopies, cystodiathermy, and other urethral and vesical procedures, and found it an admirable antesthetic. It was quicker and more certain than caudal or trans-sacral block, and produced only about 10 mm. fall of systolic blood-pressure. He did not use it for out-patients.
Mr. E. T. C. Milligan: In my experience, low spinal ansesthesia, which is anaesthesia limited to the nerve-supply of the sacral plexus, solves the problem of anassthesia for all operations and painful manipulations on the penis, perineum and urethra, as well as for intravesical fulgurations and operations through the cystoscope.
The anesthesia is produced by the intrathecal injection of 0-4 c.c. of 10% solution of stovaine in saline, in the sitting posture, through the third or fourth lumbar interspinous space. While a skilful surgeon can introduce the cystoscope with but little discomfort in most cases, low spinal anesthesia should unhesitatingly be used when pain is anticipated by reason of age, build, malady, or nervous temperament. The method is used frequently in out-patient work where, after two hours' rest, sensation ret-urns and the patient can leave. For recurrent papillomata repeated fulgurations under spinal anesthesia, numbering over twenty, in the same patient, have been carried out with satisfaction in several instances.
The ideal anasthetic for suprapubic operations has not yet been discovered. Surgeons accustomed to the convenience, efficiency, aind ease of operating with spinal anaesthesia, will always feel unhappy with general anesthesia. At present the choice of ana3sthetic for these cases, in the absence of scientific guidance, is a difficult matter. The dangers of circulatory troubles in spinal anwsthesia must be weighed against the well-known drawbacks of general anaesthesia. This is an occasion for bringing to the notice of the Section the beneficent effects of low spinal anesthesia in acute painful cystitis seen in its most impressive form in elderly women. No known remedy, whether it be morphia, hyoseyamus, or so-called urinary antiseptic, gives relief. Attempts at bladder lavage increase the suffering and fail to distend the bladder because of its irritable contraction reflex which even a general ancesthetic is powerless to abolish. To increase the fluid intake, as so often advised, merely serves to increase the number of painful micturitions, for the systolic bladder will not tolerate its contents and evacuates, with intense urethral pain, the few drams of urine as they enter the viscus from the kidneys. Relief from pain, happily, can be given by bladder lavage under low spinal anf3thesia which, by blocking the nerve-supply, allows the bladder to distend. It has been the custom to leave in the bladder, after lavage, 20 c.c. of 1: 1,500 solution of percaine, but I am not sure that this is essential. For four or five hours after the treatment the patient is free from pain and sleeps-perhaps the first undisturbed sleep she has had for days or weeks. Bladder lavage under low spinal anaesthesia should be repeated on three successive days if frequency and pain are not at once relievod. After this the bladder distends and is then "washed out" naturally by increased fluid intake by mouth. Dr. J. K. Hasler said that he agreed with the remarks made by Mr. Riches and Mr. Milligan with regard to the value of low spinal ansesthesia in urinary surgery.
The clinical picture of a patient under low spinal anesthesia was quite different, fromi that of a patient in whom the whole abdomen had been anesthetized. In the latter case, the patient was often pale and clammy and it was not unusual for a short attack of nausea and vomiting to occur. In the former case there was no loss of the sense of well-being as the fall in blood-pressure was negligible. The absence of fall in blood-pressure with low spinal antesthesia enabled the -surgeon to employ the indigo-carmine renal function test, without delay in the excretion of the dye.
He had tried caudal block anaesthesia but, finding it unreliable, had abandoned it. There was often discomfort during the injection and sensation was not always completely abolished in the perineum. Intrathecal injection, on the other hand, was practically painless and was a much simpler procedure than the combination of -caudal and trans-sacral blocks frequently employed in the United States.
He usually ordered omnopon and scopolamine for premedication, to be given an hour and a half before operation.
Mr. J. Everidge: For cystoscopy.-Novocain (5%) instilled first into the anterior urethra and then into the posterior, with a properly designed tube, is efficient and safe. Correct posture of the patient, i.e. one which allows of complete ease and, consequently, relaxation is an important adjunct to painless cystoscopy. The calves of the legs should be held on well-padded supports not elevated more than 8 in. The crude method of procuring a lithotomy position by supporting the ankles with webbing slings hung from the shepherd's-crook supports of an ordinary operating table, rotates the pelvis backwards, increasing the normal curves of the urethra. Such a position causes discomfort, which aggravates the tendency of the patient to contract the muscles of the thighs and perineum. This increases the difficulty of introducing the cystoscope and causes greater pain.
General anesthetics depress renal activity, and so render collection of urine by ureteral catheters more difficult.
Gas-oxygen anesthesia-unless very skilfuHy administered-possesses the drawback of procuring only imperfect relaxation, and increases the tendency of the bladder to bleed, from capillary engorgement due to partial asphyxia. This is a serious disadvantage in cases of cystitis, especially if tuberculous, and in examination for malignant growths, which already have a great tendency to bleed.
For suprapubic prostatectomy.-Spinal anwesthesia has its special indications, notably in certain respiratory affections. Its disadvantages-headaches, ocular palsies, paralytic ileus, fall of blood-pressure-render it, to my mind, unsuitable for routine use. I prefer peripheral block of the nerves supplying the lower segments of the rectus abdominis, which muscle is, after all, the only obstacle in the way of suprapubic prostatectomy. Novocain 0-5% is injected at four points, one on either side opposite the umbilicus, and one on either side half-way down to the symphysis, the needle being introduced near the outer border of the muscle and buried well into its substance. About 5 c.c. are injected at each point; thus the motor nerves are bathed and their activity is suspended. Sufficient general ancesthetic-ether, gas-and-oxygen, or even chloroform-is administered on the mask, to produce unconsciousness and analgesia. The novocain will have given adequate relaxation of the recti.
For endoscopic prostatic technique.-A low spinal analgesia with any of the substances mentioned is the method of choice. The small amount required, limited in its distribution and effects by posture, precludes the disadvantages already mentioned. This method simplifies the operative technique by procuring (1) relaxation of the perineal muscles, and (2) a slight fall in blood-pressure, which diminishes bleeding and so renders the major bleeding points more easily seen, when obstructing tissue has been removed by resection or punching.
